Objective: This study aimed to compare 50 mg dexketoprofen vs. 1 g paracetamol that were parenterally administered before endoscopic retrograde cholangiopancreatography (ERCP) under sedoanalgesia with comparable anaesthesia depth regarding haemodynamic, pain, narcotic analgesic requirement, recovery and post-procedural cognitive functions.
Introduction

U
pper gastrointestinal system endoscopy, sigmoidoscopy, colonoscopy and endoscopic retrograde cholangiopancreatography (ERCP) performed in gastrointestinal endoscopy units are diagnostic and treatment procedures that are highly popular today.
The ERCP procedure, which is used for diagnosing and treating disorders in the cystic and pancreatic ducts and periampullary region, is quite painful and disturbing. Additionally, some problems, including hypertension, hypotension, bradycardia, oxygen desaturation, abdominal discomfort and dizziness, can be encountered during this procedure. Therefore, this intervention must be performed under sedation and/or analgesia support for facilitating the work of the endoscopist and for greater patient comfort; also, the patient must be closely monitored using appropriate monitorization techniques (1).
For anaesthetic procedures performed outside the operating room, sedative or narcotic agents cannot be used readily because of their possible side effects (apnoea, hypotension, hypertension, bradycardia and tachycardia). In recent studies, it has been reported that the use of dexketoprofen or paracetamol IV (intravenous) can reduce the need for a narcotic analgesic and sedative agents (2, 3) .
In this study, it was aimed to compare patients in whom IV dexketoprofen or IV paracetamol was applied for analgesic premedication 30 min before the process, in terms of haemodynamics, additional narcotic analgesic need, recovery and post-procedure cognitive dysfunction under propofol infusion and a similar anaesthesia depth in ERCP processes.
Methods
The study was begun after receiving approval from the Local Ethics Committee in Ümraniye Training and Research Hospital, Istanbul, Turkey, and written informed consent from the patients. Eighty patients, who were between the ages of 18 and 75 years, would undergo ERCP with sedoanalgesia under elective conditions in the Clinic of Gastroenterology and who were in the risk group of the American Society of Anaesthesiology (ASA) I-III, were included in the study.
The patients were evaluated in three groups: Group D (n=27) (those in whom IV 50 mg dexketoprofen was applied 30 min before the process), Group P (n=27) (those in whom IV 1 g paracetamol was applied 30 min before the process) and Group K (n=26) (control group with whom analgesia was not applied before the process).
Patients with uncontrolled hypertension, unstable ischaemic heart disease, decompensated congestive heart failure, serious ventricular arrhythmia, severe chronic lung disease, peptic ulcer, kidney and liver failure, a history of the use of sedative-hypnotic or central acting drugs and a known sensitivity to benzodiazepines, local anaesthetics, propofol and opioid drugs were excluded from the study.
Following 8-h fasting, patients were evaluated through a Mini Mental Test (MMT) before the process.
Within 30 min after the application of dexketoprofen 50 mg IV or paracetamol 1 g IV, the patients were taken into the ERCP unit and standard monitorization (mean arterial pressure, MAP), heart rate (HR) and Bispectral Index (BIS) monitorization were applied. For all the patients, MAP, HR, SpO 2 and BIS values and times were recorded at the beginning (30 min before the process) and at 5-min intervals beginning from the 0 th (the value before the administration of the drug), 1 st and 5 th minutes to the 90 th minute during the process.
During the process, the patients were laid down in the prone position and their heads were turned toward the endoscopist (to the right). Then, 4 L min −1 of O 2 support was provided through a nasal O 2 cannula. All the patients were applied propofol 1-3 mg kg −1 st −1 infusion so that BIS was 50-70, following a loading dose of midazolam 0.02 mg kg −1 IV and propofol 1 mg kg −1 IV.
When the patients experienced pain (wiggling, an increase of 30% and above in HR and MAP), 0.5 µg kg −1 fentanyl was administered at repeating doses and recorded as an additional analgesic dose.
Any side effects, including hypoventilation (<8 respiratory rate/minute and superficial abdominal respiration), apnoea (cessation of breathing for 30 s), hypoxia (SpO 2 value below 90%), hypotension (a decrease of 30 from the initial value), hypertension (an increase of 30% from the initial value), arrhythmia and bradycardia (<50 beat min −1 ), were recorded.
For the patients whose SpO 2 value decreased below 90%, it was planned to increase the amount of O 2 , which was given through a nasal cannula, to 6 L min −1 , to stimulate the patients with verbal and/or tactile stimuli, to provide ventilatory support and, when necessary, to decrease and discontinue infusion. In patients developing hypotension, it was planned to increase fluid infusion primarily and, in case of its continuance, to administer ephedrine 5 mg IV. On the other hand, patients developing bradycardia were planned to be treated by applying 0.5 mg atropine IV.
It was planned to exclude patients whose hypoventilation, apnoea, hypotension, hypertension, arrhythmia and bradycardia still continued despite the treatments.
After the ERCP process, patients with a BIS value of 80 and above were taken into the recovery room and MAP, HR, SpO 2 , their Visual Analogue Scale (VAS) score and their Aldrete Recovery Score (ARS) were evaluated. The time when ARS became 9 was recorded. Patients with an ARS value of 9 and above were given recommendations and transferred to the clinics, where they were followed, in company with a hospital attendant. They were re-evaluated, with MMT performed 3 h after the process.
After ERCP, the satisfaction levels of the endoscopist who performed the procedure and the patients were evaluated (poor, medium, good, excellent).
Statistical analysis
For the power analysis, in the measurements for additional analgesic, the delta value was 20 in the evaluation performed according to the results of the preliminary group study and the power was 80%, with a SD value of 27. The number of sampling was at least 26 in the groups, with p=0.05.
While evaluating the data obtained from the study, Number Cruncher Statistical System (NCSS) 2007 and Power Analysis and Sample Size (PASS) 2008 Statistical Software (Utah, USA) were used for the statistical analyses. In addition to the descriptive statistical methods (the mean, standard deviation, median, frequency, rate), for comparing quantitative data, a one-way analysis of variance (ANOVA) test was used for the normally distributed parameters, whereas the Kruskal-Wallis test was used for the non-normally distributed parameters between the groups. The Mann-Whitney U test with Bonferroni correction was employed for the post hoc comparisons. For comparing the normally distributed parameters within groups, the Paired Samples t-test was utilized. The Pearson chi-square test was used for comparison of the qualitative data. The results were evaluated at the 95% confidence interval and at the significance level of p<0.05.
In our study, there was no statistically significant difference in terms of age, weight, duration of procedure (the time from the oropharyngeal application of local anaesthetic until removal of the endoscope), ASA scores and the gender distributions (p>0.05) ( Table 1 ).
There was no significant difference among the groups in terms of MAP levels at all the measurement times during the process and at the post-procedure 5 At all the measurement times during the process, no statistically significant difference was observed among the groups with regard to HR. In the within-group comparisons, while there was no difference at all the measurement times in the K group, there were significant decreases at the th minutes after the process, the 15 th minute VAS levels were significantly higher in the K group than in the D and P groups (p<0.01) ( Table 2) . In all the patients, the VAS value was below 3.
In the evaluation of sedation levels, no significant difference was found among the groups with regard to the post-procedure ARS values at the 10 th , 15 th , 20 th and 30 th minutes. However, the ARS values at the 5 th and 25 th minutes in the K group were significantly higher than in the D and P groups (p<0.01) ( Table 3 ).
In terms of additional analgesic (fentanyl) used during the process, there was a significant difference among the groups (p<0.05). The amount of fentanyl in the D group was signifi- cantly lower than in the K and P groups (p=0.004; p=0.016).
On the other hand, there was no statistically significant difference between the K group and P group. Moreover, no significant difference was observed in terms of the total amount of propofol used during the procedure (Table 4 ).
In the evaluation of cognitive functions, no statistically significant difference was detected among the three groups with regard to initial MMT and final MMT values and the time when the Aldrete score became 9 (Table 5) .
Considering the side effects, there was a statistically significant difference between the frequency rates of nausea and apnoea in the groups (p<0.05). The rate of nausea (p=0.03) and apnoea (p=0.003) after the process was significantly higher in the K group than in the D group, but there was no significant difference among the other groups.
In terms of the vomiting rates, no statistically significant difference was observed among the groups. The numbers with vomiting were 10 in the K group and 4 in each of the P and D groups (Table 6 ).
Turk J Anaesth Reanim 2016; 44: 13-20 With regard to the satisfaction levels of the endoscopist, there was no difference among the groups (p>0.05). On the other hand, with regard to patient satisfaction, the difference was not statistically significant but was close to being significant (p=0.055) ( Table 7) .
Discussion
During ERCP, patients must be kept under deep sedation without suppressing the protective airway reflexes, their retching reflex must be prevented with coughing and analgesia must be provided. The most appropriate agent for sedation and the level of sedation differ for each patient. Age, general health state and the experience of the endoscopist and anaesthetist are important for choosing the proper drug (1) . With this aim, barbiturates, benzodiazepines, hypnotics and opioids are frequently used today, but the doses of these drugs must be adjusted carefully because of their side effects (2, 3).
Non-steroid anti-inflammatory drugs (NSAIDs) are commonly used in outpatient surgeries because they have fewer side effects and have analgesic efficiency (paracetamol 95%, other NSAIDs 73%) (4).
Although many NSAIDs have oral and rectal forms, they do not have a parenteral form. Dexketoprofen trometamol and paracetamol IV forms are non-opioid analgesic agents that are also available in Turkey (5). In the studies conducted on the parenteral formulation of paracetamol, it has been demonstrated that: analgesic efficiency is similar to that in the agents from the same group, it decreases the use of opioid required in postoperative analgesia, it reduces the incidence of nausea and vomiting, it improves sleep quality and it causes less sedation (6, 7). It has also been stated that dexketoprofen is an important alternative in parenteral applications due to the rapid onset of action of its parenteral form and as it is efficient and safe (8) .
In the implementations of ERCP, propofol and/or midazolam and fentanyl are generally applied at different doses and protocols. Large-scale studies revealed that the sedation process with propofol was superior to that with benzodiazepines and opioids (9). IV bolus propofol, which provided adequate intraoperative sedation in both groups. They reported that recovery was more rapid in the propofol group and postoperative sedation and psychomotor insufficiency were prolonged, while amnesia was significantly higher in the midazolam group.
The agents used for sedation can often cause haemodynamic depression. In the study of Sarıkaya et al. (11) , 40 patients who underwent endoscopic sinus surgery under local anaesthesia were applied remifentanil (0.1 µg kg −1 min −1 infusion following 1 µg kg −1 bolus) and remifentanil+propofol (0.05 µg kg −1 min −1 infusion and 50 µg kg −1 min −1 propofol following 0.5 µg kg −1 bolus) infusion. They found no significant difference between the groups with regard to SAB, DAB, MAP, HR, respiratory rate and SpO 2 values.
In our study, comparisons of groups during and after the process revealed no statistically significant difference in terms of MAP and HR. However, the MAP values during the process were lower in the D group than in the P and K groups. In the HR values, significant decreases were observed in the D and P groups compared to the basal values. We think that this might have resulted from the pre-emptive analgesic effects of dexketoprofen and paracetamol.
It has been reported that oral paracetamol is an effective and well-tolerated agent in postoperative pain control in various surgeries (12) . In the combination studies on paracetamol, it was found that it had a sparing effect on opioid and it reduced the need for opioid in total. However, the postoperative use of oral paracetamol is limited. Furthermore, it has been reported that the use of parenteral paracetamol involves a more rapid onset of impact and a longer action time (14) . Based on this information, paracetamol was given IV 30 min before the process to provide a pre-emptive effect and to benefit from its analgesic effect during the process in our study.
Berti et al. (15) compared the administrations of oral dexketoprofen (25 mg, 3 times a day), ketoprofen (50 mg, 3 times a day) and paracetamol (500 mg, 4 times a day) for postoperative pain treatment in patients undergoing outpatient knee arthroscopy with a combined sciatic-femoral block. They found that the analgesic effects of 75 mg day −1 dexketoprofen and 150 mg day −1 ketoprofen were similar and that both agents were more effective than paracetamol.
In the study of Gülhaş et al. (16) on 120 patients who underwent total abdominal hysterectomy, it was detected that IV forms of dexketoprofen (50 mg), paracetamol (1 g) and lornoxicam (8 mg) given 30 min before the end of operation and at the postoperative 8 th -16 th hours decreased the amount of fentanyl consumed with patient-controlled analgesia (PCA) at similar rates.
In the studies conducted for postoperative pain control in the literature, it was reported that paracetamol IV increased the analgesic effect, decreased the use of opioid and increased patient satisfaction in different surgical interventions (17) . However, in our literature review, we found no studies on the use of dexketoprofen IV with the aim of analgesia in procedures with sedation (either with ERCP or interventional endoscopic procedures).
In our study, it was found that parenteral dexketoprofen used 30 minutes before the procedure in ERCP applications reduced the need for an additional dose of fentanyl compared to the paracetamol and control groups, and that dexketoprofen was superior to paracetamol with regard to this point.
Although we encountered some studies comparing the effects of regional and general anaesthesia on cognitive functions and recovery in our literature review, no studies comparing the effect of sedo-analgesia on cognitive functions were found. Moreover, the effects of paracetamol and dexketoprofen, addTurk J Anaesth Reanim 2016; 44: 13-20 ed to a combination of propofol and midazolam, were also investigated in our study.
The Aldrete Recovery Score (ARS) was used herein for evaluating patients in the early-recovery stage. There was no statistically significant difference among the groups in terms of ARSs in the first 30 min after the end of the process (though the scores were higher in the control group at the 5 th and 25 th minutes than in the other groups) (p>0.05). The time when ARS became 9 was similar in all three groups.
In the study groups, MMT, which was developed by Folstein et al. (18) ) and midazolam (0.07 mg kg −1 ) in 60 patients through MMT at the preoperative and postoperative 2 nd hours, and they found no difference. Bustillo et al. (20) reported that adequate sedation was provided with dexmedetomidine in all cases with cerebral arteriovenous malformation embolism, and that the patients woke up in 10 min after the cessation of infusion, but impairment was observed in the cognitive test results and this continued until the postoperative 45 In our study, there was no statistically significant difference among the groups in terms of MMT scores at the preoperative 30 th minute and at the postoperative 3 rd hour (p>0.05), and all the values were at the level of 'normal cognitive functions'.
The risk of bleeding has been found to be lower in dexketoprofen than with other NSAIs or is never seen; thus, it has been specified that dexketoprofen has a safe profile (22) (23) (24) .
In our study, no coagulation problems associated with NSAIDs were observed, and none of patients had gastrointestinal system (GIS) bleeding or similar complaints during or after the procedure.
Another complication that can commonly occur during the postoperative period is nausea-vomiting. Its severity and frequency can differ depending on gender, smoking, the type and duration of surgery, the anaesthesia technique, the use of inhalation anaesthetics or the use of opioids (25) .
In a study comparing lornoxicam, paracetamol and dexketoprofen trometamol in total abdominal hysterectomy surgeries, although the use of postoperative fentanyl was higher in the control group, there was no significant difference in terms of gastrointestinal side effects and nausea-vomiting (16).
In the study performed by Gülhaş et al. (16) on 120 patients who were planned to undergo total abdominal hysterectomy, the IV forms of dexketoprofen trometamol, paracetamol and lornoxicam, which were applied 30 min before the end of operation and at the postoperative 8 th -16 th hours, decreased the rate of fentanyl used with PCA at similar rates and, thus, the side effects including respiratory depression, change in mental state, ileus, constipation and nausea-vomiting were similar to those in IV PCA, while their frequencies were lower.
In our study, the incidence of nausea was higher in the K group, and this was attributed to the fact that the use of additional fentanyl was higher in the K group than in the D group. Vomiting was observed in 10 patients in the K group, in 4 patients in the D group and in 4 patients in the P group, and no statistically significant difference was found among the groups.
In addition, although 11 patients in the K group had apnoea during the process, this number was 2 in the D group and 5 in the P group. Spontaneous ventilation re-occurred with increased O 2 (6 L min −1 ) and verbal-tactile stimuli. In none of patients did the value of SpO 2 fall below 94%. The incidence of apnoea was higher in the K group than in the D group (p<0.01), which was attributed to the higher amount of additional opioids in the K group.
Another important criterion is the satisfaction levels of the patient and the endoscopist, which was one of the parameters investigated in our study. In our literature review, most studies were generally about postoperative analgesia and patient satisfaction (17, 25) . We did not encounter any studies on this issue regarding interventional endoscopic procedures.
In our study, no statistically significant difference was detected among the groups in terms of endoscopist satisfaction (p>0.05). On the other hand, with regard to patient satisfaction, the difference was not statistically significant, but was near significant (p=0.055, p>0.05). The satisfaction level was 'very good' in Group P patients and 'good' in Group D patients, which was suggested to be associated with the effect of fentanyl, which was administered at a higher rate in the P group than in the D group.
Conclusion
In our study, it was observed that dexketoprofen parenterally administered before the process significantly reduced the need for analgesics and thus reduced the undesirable side effects in patients who were administered sedation with propofol and midazolam at similar anaesthesia depths in ERCP interventions compared to a paracetamol group and control group. Moreover, it was revealed that it did not cause cognitive dysfunction or affect the recovery period. It is suggested that further studies with a larger population are needed on this subject.
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